Natural killer cell number and function in the spontaneously diabetic BB/W rat.
The BB/W rat provides a good model of spontaneous autoimmune diabetes. Diabetes-prone (DP) rats have a virtual lack of OX 8+ OX 19+ T cytotoxic/suppressor cells in peripheral blood lymphocytes (PBL) and spleen, suggesting that the OX 8+ OX 9- natural killer (NK) cells are the predominant cytotoxic cell in this animal. In this study, we have shown that rat NK cells belong to the OX 8+ OX 19- asialo GM1 bright population, and that rat NK cell function may be depleted in vivo by administration of OX 8 antibody. Furthermore, evidence is provided to indicate that NK cell number and activity are enhanced on a per cell basis in DP rats as compared to the diabetes-resistant W line rat. DP rats had about threefold more NK cells than did W-line rats. The cytotoxic activity mediated by spleen and PBL against the YAC-1 target generally correlated with the relative number of cells having the OX 8+ OX 19- phenotype. DP lymphocytes mediated low levels of cytolytic activity against the relatively resistant NK target cell K562. To more directly compare the activity of W-line and DP NK cells, spleen NK cells were isolated by flow sorting of the OX 8+ OX 19- population. At a 5:1 E:T ratio, DP OX 8+ OX 19- cells elicited 21% +/- 3 specific lysis and W-line cells elicited 7% +/- 2 specific lysis. To determine whether the elevated levels of NK cells and NK cell activity in DP rats were a consequence of NK cell proliferation, spleen cells were size-separated by centrifugal elutriation. The NK cell activity was predominantly mediated by small to medium-size lymphocytes and not blast-size enriched populations. Moreover, when the DNA content of splenic OX 8+ cells was measured, 98% of the cells were in the G0-G1 phase of the cell cycle. These data indicate that NK cell number and activity are elevated in DP rats, and support a role for NK cells in the pathogenesis of BB/W diabetes.